Objective : This study was conducted in order to demonstrate the initial experience of the Solitaire AB stent in mechanical intracranial thrombectomy.
INTRODUCTION
In acute ischemic stroke, achievement of reperfusion as soon as possible by recanalizing the occluded intracranial vessels is the most important priority.
4)10)14)
However, intravenous infusion of recombinant tissue plasminogen activator (rTPA) has a relatively tight time limit and rates of recanalization are unsatisfactory. 13) Several intra-arterial methods have been introduced and recent studies have shown that mechanical thrombectomy can extend the time limit and make earlier and better recanalization possible.
2)3)6)9)11) 12) Among thrombectomy techniques, there is a method using the fully retrievable, self-expanding Solitaire stent (ev3 Inc., Irvine, CA) which was initially used in stent-assisted embolization of intracranial aneurysms.
Relatively quick and safe performance of thrombectomy using this stent, with satisfactory recanalization rates, has been documented.
1)7)8)
In this report, we analyzed the clinical and radiological outcomes of mechanical thrombectomy using 40 patients with acute occlusion of intracranial arteries. and located at the distal portion of the occlusion site after passing the thrombus segment. Then, the microwire was removed and the total length of the thrombus was confirmed by manual injection of contrast through the microcatheter while withdrawing it or simultaneous injection of contrast through the microcatheter and guiding catheter before the withdrawal under roadmap condition (Fig. 1) . The Solitaire stent was introduced into the microcatheter so that the device could be deployed to completely cover the occlusion segment. Deployment of the stent was maintained for at least two minutes before retrieval. The microcatheter and stent were gently withdrawn and the guiding catheter was pulled out of the sheath with the stent in it and the flushing was stopped. At the same time, an assistant applied negative pressure using a 50 cc syringe through the guiding catheter to prevent development of a new embolism by lost clots.
MATERIALS AND METHODS

Forty
When the subsequent angiogram showed a TICI score < 2, the procedure was repeated until a TICI score of ≥ 2 or 3 was achieved.
RESULTS
In this study, male was slightly dominant (65%), 18 (45%) patients had atrial fibrillation, and the proximal middle cerebral artery was the most common site of occlusion (55%). Intravenous rTPA was administered to 17 patients (Table 1) (Table 3) .
In one case, new occlusion occurred during withdrawal of the stent by migrated emboli but showed near complete resolution after infusion of 250,000 IU of urokinase (Fig. 2) and post-procedural ICH, which was asymptomatic, occurred in only one case (2.5%).
There was no occurrence of technical failure or proce- blood transfusion. However, there were two cases of stent breakage. Three patients underwent decompressive craniectomy for aggravated brain edema.
Two (5%) patients who died after aggravation of brain swelling had refused to undergo further treatment, such as decompressive craniectomy.
DISCUSSION
Efficacy of the Solitaire thrombectomy
In the MERCI trial study, Smith WS et al. 12) reported a recanalization rate in myocardial infarction (TIMI) grade 2/3 of 69%; the average NIHSS score improved by more than 10 or 0 at 24 hours after the procedure in 26% of cases, and 36% of patients had a favorable neurological outcome (the 90-day mRS ≤ 2). In the Penumbra pivotal study, the recanalization rate (TIMI 2/3) was 81.6%, and NIHSS score improved by more than 10 or 0-1 at the time of discharge in 27%, and the 90-day mRS ≤ 2 was 25%. 9) Roth C et al. 11) reported a recanalization rate of the Solitaire thrombectomy of 90.9%, improvement of NIHSS score more than 10 was 63.6% at the time of discharge, and the 90-day mRS ≤ 2 was 50%. The recanalization rate of the Solitaire thrombectomies performed in our hospital was 90%, the average NIHSS score improved by more than 10 or 0-1 at discharge in 32.5%, and 42.5%
(17 of 40) of patients had a good neurological outcome (the 90-day mRS ≤ 2). Compared to the MERCI or Penumbra series, our Solitaire thrombectomy showed a better recanalization rate and clinical results and showed outcomes similar to those reported by other institutes. We think that the immediate restoration of flow after temporary stent deployment (Fig. 1D, 3B) and curtailment of the reperfusion time is one of the most important merits of the Solitaire thrombectomy.
Most previous studies on mechanical thrombectomy deal mainly with occlusion of large intracranial ves-sels (ICA, BA, MCA M1). 1)9)11) In this study, Solitaire thrombectomies were performed and recanalization was successful for five distal MCA occlusions (Fig. 3) .
Despite the closed cell type structure, a Solitaire stent was found to be effective in curved and narrow distal vessels which have been thought to be very dangerous and ineffective for thrombectomy with the other modalities. 5) Based on these results, application of the Solitaire thrombectomy not only to large vessels but also to MCA M2 or a more distal vessel where microcatheter can reach if the stent can pass through can be recommended.
Safety of the Solitaire thrombectomy
The Solitaire thrombectomy is a relatively safe method.
Occurrence of symptomatic ICH was reported in 9.8%
of patients in the MERCI trial, 11.2% in Penumbra and 9% in the Roth C report. 9)11)12) However, in our series, only one case showed asymptomatic ICH (2.5％).
We have not experienced any type of vascular injury, such as arterial rupture/dissection, or clinically significant complications. Compared to other mechanical thrombectomies, use of a Solitaire stent exerted less tension on the vessel wall and less damage to the perforating artery, resulting in a lower incidence of ICH.
However, one of the concerns in use of the Solitaire thrombectomy is new embolic occlusion of an uninvolved artery, like our third case (Fig. 2) . A balloon-guiding catheter, which is not available in this country, might be most effective for preventing this event. Instead, we stopped the heparinized saline flushing and aspirated through the guiding catheter using a 50 cc syringe during withdrawal of the stent into the guiding catheter. We then removed the guiding catheter with the stent in it in every thrombectomy and no further new embolic occlusion in an uninvolved artery was observed.
We have experienced stent breakage in two of 40 cases during withdrawal. They were thought to have severe stenosis before occlusion. Therefore, one must keep in mind that stent breakage is always possible in the Solitaire thrombectomy.
CONCLUSION
These initial results suggest that a self-expanding and fully retrievable Solitaire stent may be a safe and efficient tool for recanalization of acute ischemic stroke due to intracerebral artery occlusion that was refractory or ineligible for use of intravenous tissue plasminogen activator.
